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CHANGES IN TRACHEOBRONCHIAL CYTOLOGY 


v*^:,4. Proposed Starting Date; A October 1 , 1972 Ay- 
A; 5. Anticipated Duration of this Specific Study: Two yea rs ex ten s ? on 



;n:sion ; .. .vv - v '' 


r 6; Brief Descripton of Objectives or Specific Aims: Three years of support-by the Council for Tobacco 

.Research, Inc., U.S.A. have allowed us to establish the existence of cytomorphologic 
A andi cytochemicaI changes in the cells of the tracheobronchial epithelium of patients 
undergoing general endotracheal anesthesia. These include cyclic changes in young 
-.women during the menstrual cycle (1) changes due to dryness of anesthetic gases (2,3) 
and the detection of disturbances in cell anatomy resulting from the inhalation of 
ijv lrr?tan ts and the development of mall? gnancies . This study proposes to extend the .“ 
examination of bronchial wa<;h inos nhrainpri rlurinn anpclhodi »n»l !m«lni?n •ithr» oro—L 




examination of bronchial washings obtained during anesthesia grid' Inclodc 'the pre - 
■operative evaluation and post operative follow up of the patient as a whole in order 
.to assess the effect of the cytologic changes already described on the development , 
' of physiopathologic changes during the post operative period. . 


'v- 




AA:2?A- It also proposes to relate to tracheobronchial cytologijcresponse in non-smokers, 
smokers and previous smokers to the inhalation of dry anesthetic gases and the effect 
of smoking on the cyclic cytomorphologic and cytochemical changes found in young 
females during the menstrual cycle 



••^ Experimental 1 dfesign and procedures: (Attached separate pages) 
4^8. ^rDcedwiex<AKowb6ep*fdt»:tese*i< 

• • See appendix 2 
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10. Additional Requirements: 







A Pulmonary Function Indicator is required 
Expendable supplies include 

(1) Glass slides 

(2) Staining materials , fixatives and mounting media 

(3) Photographic film, developing and printing 

(A) Pub 1 i cat ion* expenses (Charts, diagrams, color publications) 
X?) Travel expenses incurred in the presentation of papers and 
attendance at Medical and! Scientific Meetings 
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Biographical sketches of all principal and professional personnel (append) 


Dr. Valentin N, 
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Dolorico - See appendix A . ^ 
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Dr. Jack Chalon - See appendix 3 
■ Dr. Louis R. Orkin - See appendix 5 ' - . 

- Miss Cheryl B. Rabinowi tz,D.A. - See appendix 6 '' 

-12. List of publications: (Five most recent as pertinent) (append) 

^ ee a P pendi '8oZjrce; httpsy/ww-W-)nduslryclQctJments^ucsf 5 edWdo^ : i 
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3.. Budget: (1 st year) 
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! r-'r^fr''^A. Salaries (Personnel !by names) 
Professional 


-* VVU;.yy X. Xy ■' 

Dr. J. Cha lion ; . v •, ■; 
w Dr Valentin N. Dolorico 


%time 

’ 50? 
100 ? 


; Amount 

■ : ~'■ ‘V *'-' '-*• >• ■\‘: v 

Full time salaried 
Full time salaried 
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Technical 

Hiss Cheryl B. Rabinowitz 
Fringe benefits 15? 


B. Consumable Supplies (list by categories) 

SS- •• : ■: 

'Stains, fixatives, slides, 
'Photography 


.. • ..Y’r-'y’-.; x' ‘ . 


C. Other Expenses (itemize) 

Publications 

Travel 


’•v£v. .'i V.r, 
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: v v D. Permanent Equipment (itemize) 

Pulmonary Function Indicator 
!v "X(ChemiitJron) 

• r\^ y % ^ _ \ *;V - • , 

‘ VVf , 

^; E. Overhead (1 5% of A + B + C) 

* •• ‘ • '•-•-• 

: -r0 r Estimated Future Requirements: 

’ Salaries Consumable Suppl. 


110,894.00 
1 ,634.00 


Sub-Total 

12,528.00 


1,000.00 
250.00 

Sub-Total 

1,250.00 


700.00 

500.00 

Sub-Total 

1 ,200.00 


885.00 ^ 


2,21*7.00 

Total 

18,110.00 


Other Expenses Permanent Equip. Overhead 


Total 


* 
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Year 2 

13 , 781.00 1 . 250.00 

1 . 200.00 

none 

2,1*36.00 

18,667.00 

Year 3 
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In applying for a grant have read and found acceptable 
the Council's "Statement of Policy Containing Conditions 
and Terms Under Which Project Grants Are Made." 
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APPENDIX 1 




i'v'VoV The Hypothesis envisages the development of routine screening of all patients ;j 

•v.;.'v' • .... _ 

,;r- undergoing general endotracheal anesthesia for the surveillance and study of ab- 






normalities andi their possible causes with particular emphasis on bronchogenic 
; -V carcinoma. It also proposes to scrutinize the effects of dry anesthetic gases In 




'■'^' comparison with partially and fully humidified gases and to determine their action 

r.vw.vr:... . ; . 

on the ciliated columnar epithelial cells of the trachea and bronchi and to evaluate 
• the cytologic data in relation to the pre-intra and post operative follow up of the 


•S : £„v- 
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patients in> order to assess optimal desired humidification which will redluce the 
Incidence of post operative complications. 

Since we have demonstrated the existence of cyclic cytomorphologic and cyto- 




.TV / 


"V 


chemical changes in the tracheobronchial trees of women in the reproductive stage ;Vry-, 
of life and since there Is a lower incidence of pulmonary carcinoma in females, V,-' 

some related factor probably protects the cell from inhaled irritants and carcinogens. 
Figures computed to date indicate that these changes are less marked in female 
heavy smokers who have a higher incidence of metaplasia from ciliated into goblet 
cells. 

.• The excellent diagnostic potential and large number of available patients can: 
be correlated to develop guidelines to improved intraoperative care and to interpret 
some of the abnormalities occurring after exposure to unsatisfactory atmosphere. 

Previous history and preoperative evaluation (lung function tests) followedl 
by the intra and post operative follow up of a large number of patients exposed to 
dry or humidified anesthetic gases may throw some light on the defensive mechanisms 
of these individuals and their ability to resist the development obstructive lung 


disease and! pulmonary carcinoma. 

l * « ‘i V. • •• ... • • -r ».... •• J i. 
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APPENDIX 2 








A. We have shown that: 

Cytologic changes which occur in the endometrlura are paralleled by 

1 

epithelial changes in the tracheobronchial tree . Duringi the past 
33 months 256/ patients have been examined and the folHewing methods 
used. 

li. SCREEN 1NG : Randbmly selected patients from the 10,000 cases under¬ 

going routine general! endotracheal anesthesia were examined. As soon 
as possible after intubation, routine suctioning of the tracheobronchiail 
tree yields sufficient sputum for smearing and immediate fixation:. The 


B. 


’.v-w* -. . 
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•••• 

slides are staiined by the Papanicolaou and Periodic Acid Schiffi Methods. 


Mean nuclear position is assessed by examining 300 cells in each slide. 
If the nucleus is at the base, the middle or the apex of the cell it 
respectively scores 1,2 or 3. Thus a total score varying from 300-90Q 1 
for the 300 cells is possible. Percentages of gdblet cells in relation 
to all columnar cells examined (ciliated plus goblet) are noted. 
Photography of usual and atypical findings is used for record keeping.* 
All smears are also screened for nuclear and cytoplasmic atypiia and 
are included in the appropriate Papanicolaou Class. 

We have also shown (3) that the tracheobronchial ciliated epithelial 
cells of patients exposed to dry anesthetic gases suffered significant 
anatomical changes if the time of exposure exceeded one hour. 


-• t V. < - . 


2. Selected! patients undergoing prolonged surgery are studied in sub- 
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groups receiving similar introduced relative humidities varying from CO -’1 

.. .... ■ ■ r: 

dry gases to fully humidified gases. All patients are examined pre- ^ 


■ c 

• «•. -• l-''v : v 
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APPENIDIX 2 (CONTINUED) 




operatively to assess their pulmonary functions (FEV1, FEV3 and 
Maximal! Expiratory Flow Rate) and relevant past and family histories 
They are followed up post operatively and the development of pyrexia 
physical chest signs, x w ray abnormalities and V/Q aberrations noted 
(from bloodi gas analysis). Smears taken from these patients at the 
onset and at the end of anesthesia are examined and damage due to 



dissecationi is looked for in the nuclei, cytoplasm, cilia and end 
plate and assessed numerically by a point scoring system . The 
development of cellular changes is correlated with the incidence of 
post operative complications in the groups receiving dry and humidified 
anesthetic gases. 


Most of the findings of the first 33 months have been published r 'C 

- ■ - - -V'-.V 

are incorporated in appendix 7. A progress report for the last 12 
months wiill be available at the end of August. 

The multiplicity of factors involved demands still larger numbers . 

of patients but the following conclusions can be made: 

1. Changes occur in the cells which are definitely related to the menstrual 

1 


2 . 


Female heavy smokers have less cytomorphologic changes but a greater 
incidence of metaplasia of ciliated into goblet cells (this series still' 


needs to be expanded) 


3. Dry anesthetic gases affect ciliated columnar cells when administered 
through an endotracheal tube which by passes the moisturizing zone in 
the nose iif anesthesia lasts more than one hour. 



1003538396 



. s 


« 




APPENDIX 2 (CONTINUED) 

I|. Smokers have Jess normal features in their ciliated epithelial cells 
than non-smokers but their cells suffer less when exposed to dry 
anesthetic gases. 

5. Patients receiving dry anesthetic gases have an Increased rate of 
post operative complications (23%) than non-smokers. The series 
studied is still small and further work is needed in that respect. 

6. Patients placed on the circle absorber system receive anesthetic 
gases with varying degrees of humidification. The humidity of these 
gases can be assessed iin relation to fresh gas input, respiratory 

iV ‘ minute volume and CO- production. Nomograms have been drawn by us 

■•-r/. _ 4 

to predict the humidity of this system . Because this system generates 
water vapor which condenses in its valves, bag and tubing, bacterial 
growth is easily promoted within its midst. We have devised a non¬ 
rebreath in g, humidified system (to be published) in; which humidity can 





be regulated at will and the system %pt dry and sterile. 

7. Abnormal cells (so far atypia falling into class 111) appear from time . - 
to time in smears. * 
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